INTRODUCTION {#sec1-1}
============

There is no reliable index of cognitive/global functioning such as intelligence quotient (IQ) in children with autism. It has been reported that IQ and not the severity of autism related behaviors is a better predictor of outcome in children with autism. However, assessment of intelligence in autism poses numerous challenges. The nature of difficulties associated with autism (e.g., difficulties in communication) makes the use of standardized intelligence tests contentious.\[[@ref1]\] Interpretation of success and failure on a test may be difficult as failure may be due to wrong response, refusal to respond, need for prompts, or lack of demonstration of knowledge.\[[@ref2]\] The profile obtained on IQ tests like the Wechsler scales of intelligence is generally marked by a scatter where performance is low on verbal subtests like comprehension and high on performance subtests like block design.\[[@ref3]\] In their study, Dawson *et al*. found that scores on Ravens progressive matrices (RPM), a nonverbal test of intelligence were 30-70 percentile points higher than scores on the Wechsler scales. Therefore, there is a need for a global index of functioning and more reliable and flexible means of assessment of cognitive functioning.

Adaptive behavior can be defined as the skills in conceptual, social and practical domains that an individual is able to demonstrate on a daily basis.\[[@ref4]\] The utility of assessment of adaptive behavior in autism has been discussed in the literature. As adaptive behavior measures are usually informant based they are more feasible for assessment in presence of autism.\[[@ref1]\] Vineland adaptive behavior scales II (VABS) has been increasingly used in the Indian context\[[@ref5]\] and is undergoing normative compilation in our institution.\[[@ref6]\] Apart from this, teachers who have an intimate knowledge of the child\'s abilities are an indispensible source of information in all clinical assessments. Using simple measures such as asking parents or teachers to guess the approximate mental age of children is part of clinical teaching in India. Such measures have not been systematically evaluated against formal measures although they often form the basis for selection in school-based epidemiological studies.\[[@ref7][@ref8]\] In any case, their use in the context of understanding autism has not been evident.

A variety of phenotypical assessments have been carried out as part of an ongoing database of pervasive developmental disorders within greater Bengaluru. We have obtained data on measures of adaptive behavior, intelligence, autism related behaviors and teacher\'s estimate of mental ages of children. In this study, we present data on 30 children in an effort to explore the utility of some of these measures to describe the overall cognitive development in children with autism. This work has been approved by St. John\'s Medical College, Institutional Ethics committee.

In brief, this study aims to highlight the challenges of assessing IQ in children with autism and explore the relationship between adaptive behavior and IQ. If this relationship is strong, then adaptive behavior as reported by parents may be potentially used in lieu of IQ. We also wished to explore how teacher\'s estimate of mental age of children with autism compares with other formal scaled measures available such as IQ and adaptive behavior.

MATERIALS AND METHODS {#sec1-2}
=====================

Thirty children who were diagnosed to have autism by two clinicians as per Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition criteria and who were part of a larger database compiled by the Department of Psychiatry, St John\'s Medical College Hospital were taken for the study. The selection was dependent upon availability of all measures, especially the teacher estimated measure (TIQ).

The children were divided into three Groups A, B, and C depending on their amenability for assessment. Children who were co-operative and had sufficient verbal abilities were included in Group A and IQ was measured using the Wechsler\'s Scales (WISIQ) (*n* = 10). Children who were primarily nonverbal were included in Group B and IQ was measured using RPM (*n* = 10). Group C consisted of children on whom any form of IQ assessment was not feasible and hence did not have a formal IQ measure (*n* = 10). VABS was rated by parents of all the children, with clinician\'s assistance (Pavana A Rao). Childhood Autism Rating Scale (CARS) and Indian Scale for Assessment of Autism (ISAA) were administered to the parents. Direct observations as suggested in the respective manuals was also used to score these measures. We have used the adaptive behavior composite scores (Ad Bh composite) for our purposes here as this represents a global measure. Teachers' estimate of intelligence was calculated for all the groups, in terms of their best estimate of current mental age in months. Teachers had at least a year\'s knowledge of the respective children. The details of assessments done can be seen in [Table 1](#T1){ref-type="table"}.

###### 

Details of assessments done

![](IJPsyM-37-48-g001)

Statistical analysis {#sec2-1}
--------------------

In view of the small sample and nonnormality, all data are presented as median and interquartile range. The test scores/scaled measures were compared between the three groups using Kruskal--Wallis test. The WISIQ estimates and adaptive behavior scores were compared between Groups A and B using Mann--Whitney U-test. The scores obtained on two tests within a group were compared using Wilcoxon sign rank test. The association between adaptive behavior and IQ within groups was assessed using Spearman\'s rank order correlation. All analysis was performed using IBM Statistical Package for the Social Sciences version 20. Statistical significance was considered at *P* \< 0.05.

RESULTS {#sec1-3}
=======

The median ages of the children were 8, 9, and 11 years in Groups A, B, and C respectively, but the difference was not statistically significant \[[Table 2](#T2){ref-type="table"}\]. On the Kruskal--Wallis test, the TIQ and Ad Bh composite scores were significantly different between the three groups (*P* = 0.023 and *P* = 0.01, respectively). All the other test scores were comparable across the groups.

###### 

Descriptive statistics for Groups A, B, C for all measures
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In Group A, the Ad Bh composite correlated with both WISIQ and TIQ \[[Table 3](#T3){ref-type="table"}, *P* = 0.68 and *P* = 0.69\]. However, WISIQ estimate and TIQ were not correlated. This may perhaps be explained by limited sample size. There was no significant difference between WISIQ and TIQ. In Group B, Ad Bh composite was correlated with TIQ alone and the RPM derived IQ (RPMIQ) differed from that of Ad Bh composite and TIQ. In Group C where any formal measure of IQ could not be administered, TIQ and Ad Bh composite were not correlated (*P* = 0.101, *P* \< 0.781). In fact, the Ad Bh composite tended to be higher compared to TIQ in Group C \[*P* = 0.059, [Figure 1](#F1){ref-type="fig"}\].

###### 

Correlation and difference in IQ estimates from different tests within Groups A and B
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![Comparison of adaptive behavior scores and teachers intelligence quotient in Group C](IJPsyM-37-48-g004){#F1}

Though Groups A and B are comparable on TIQ and Ad Bh composite, they are significantly different on the formal IQ measure. The IQ estimate from RPM was significantly higher in Group B compared to WISIQ in Group A, while TIQ and Ad Bh composite were not different between the groups \[[Figure 2](#F2){ref-type="fig"}\].

![Comparison of Raven\'s progressive matrices derived intelligence quotient (IQ) and Wechsler\'s scales derived IQ, teachers IQ and Vineland adaptive behavior scales based adaptive behavior composite scores between Groups A and B](IJPsyM-37-48-g005){#F2}

DISCUSSION {#sec1-4}
==========

The results reveal that the three groups are comparable on age and autism severity. There was no significant difference between Groups A and B in their level of adaptive behaviors, symptomatology and estimate of intelligence by teachers, while there was a significant difference in IQ scores. Even within Group B, RPMIQ differed significantly from TIQ and Ad Bh composite, which were themselves not significantly different. Dawson *et al*.\[[@ref3]\] have shown that RPM overestimates IQ in the same children compared to Wechsler\'s scales. As there is convergence between adaptive behavior measure and teacher\'s estimates in Group A, if we keep such measures as a reliable indicator of global intelligence, then our findings also suggest that RPM may be overestimating the intelligence, unlike WISIQ (where feasible).

In Groups A and B where different ways of assessing intelligence was possible, it was observed that adaptive behavior scores and teachers estimate of intelligence were higher when compared with Group C, where assessment of IQ was not feasible. Further, it was noted that in Group C the teachers estimate differed significantly from the Ad Bh composite score. The results seem to suggest that teachers IQ may be a potential alternative option for the global measure of cognition in those children who have attained a particular level of adaptive behavior skills. This may find a use in epidemiological studies. On the other hand, in such children where adaptive behavior is better, and some formal IQ assay is possible, the need for teacher\'s estimate may not be felt clinically necessary. Given the wide experience that teachers have with children, it may be then more useful to have a more formal measure from teacher, for example, the teacher\'s version of the VABS. It may be worthwhile exploring the utility of the teacher\'s report on VABS.

The difficulties in determining IQ in presence of autism have been highlighted in our study. It was observed that the focus on the known strengths in visuo-spatial skills in these children may end up overestimating their IQ scores as seen by the IQ scores on RPM. No single global measure of cognition/ability/functioning appears to perform consistently across varied cognitive capabilities. When possible to carry it out reliably, it has been reported that IQ and adaptive behavior are seen to have a strong correlation where cognitive functioning is low (IQ \<70).\[[@ref10]\] Another study however has found that adaptive measures correlate better with IQ in higher functioning children.\[[@ref11]\] The measure of adaptive behaviors with adequate norms and standardization is thus emerging as a reliable alternative. Using such measures from both teachers and parents needs further exploration. Supplementary norms for children with autism on the Vineland scales has been reported.\[[@ref12]\] Such an exercise in the Indian context may be conceptualized after clear norms for children in general are available. This latter exercise is underway in our center.\[[@ref6]\] Apart from such a measure, given the increase in reports of comfort with a tablet computer based activities in children with autism, the use of tablet based assessment tools may also prove useful. Such methods remain largely unexplored.

Challenges in assessment {#sec2-2}
------------------------

There are definite difficulties in the use of standardized intelligence tests due to limitations in verbal communication and problems with social interaction. Associated problems in autism like hyperactivity make the administration of tests difficult and sometimes not feasible. A wide scatter in the profiles on Wechsler scales was seen revealing the drawbacks of using this measure. Further, it is difficult to adhere to prescribed time limits and instructions for the tests, and this raises the question of reliability of obtained scores. For many children, it was not possible to assess IQ using either the Wechsler\'s scales or the RPM.

SUMMARY AND CONCLUSION {#sec1-5}
======================

We have explored different forms of global indices to describe functioning/ability in autism. A global index can provide a clinically heuristic measure. This can help in discussing prognosis and making overall sense of the clinical issues. Adaptive behaviors as rated by parents show some degree of promise in this regard, while direct clinical assessments available today are likely to remain of uncertain relevance. We are exploring if teacher reported measures of adaptive behaviors can improve their general estimate of these children\'s ability. Our report needs further support from larger multi-centric samples.

**Source of Support:** St. John\'s Medical College Research Society

**Conflict of Interest:** None declared.
